Insulin-like growth factor I receptor prevents apoptosis and enhances neuroblastoma tumorigenesis.
Autocrine stimulation of the type I insulin-like growth factor receptor (IGF-IR) by IGF-II is one mechanism that allows cancer cells to maintain unregulated growth and to resist programmed cell death (PCD). SH-SY5Y and SHEP cells are cloned human neuroblastoma (NBL) lines originating from a single primary tumor. SH-SY5Y cells, which express abundant cell surface IGF-IR and produce IGF-II, exhibit serum independent growth and resist PCD due to hypoxia and hyperosmolar conditions. In contrast, SHEP cells, which produce no IGF-II and express five-fold fewer IGF-IRs, die in serum-free media or following exposure to metabolic stressors. To better understand the roles of IGF-IR and its ligand, IGF-II, in NBL carcinogenesis, we stably transfected SHEP cells with either IGF-II or IGF-IR. Unregulated expression of IGF-II did not alter the growth characteristics of SHEP/human IGF-II transfectants. In contrast, overexpression of IGF-IR allowed SHEP/IGF-IR transfectants to survive in media supplemented only by IGF-II. IGF-IR abundance correlated in a graded fashion with resistance to PCD in response to three different death-inducing paradigms: mitogen withdrawal, hyperosmolar metabolic stress, and treatment with etoposide. Our results suggest that adjuvant therapy aimed at reducing IGF-IR abundance may enhance chemotherapy-coupled apoptosis in the treatment of NBL.